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Part I of this report describes the work completed toward development of X-ray diffraction quantitative procedures during the
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March 1, 1964, is described in "Progress Report on Identification of Soil Minerals by X-ray Diffraction." (1) dated December 15,
1964. A General Electric XRD-5 diffractometer has been used for all work in this study.

This report covers the work accomplished during the period from March 1, 1964, to June 15, 1965, in developing an X-ray
diffraction procedure for the quantitative determination of minerals. It also includes future proposed work.

The theoretical equations presented by Klug and Alexander in conjunction with Beer's Law form the foundation upon which this
procedure is based. When the mass absorption is measured directly it is based upon a derivation of Beer's Law. This derivation
relates the mass absorption of the sample to the properties of the sample and the aluminum foils.

The physical state of particle size and orientation were investigated. The particle size problem can be reduced by securing a
motorized pestle and mortar and wet grinding the material. The orientation factor for most minerals may be resolved by using the
ratios of three orthogonal diffraction peaks.

By adding a strong diffractor to the sample an indirect measurement of the mass absorption was accomplished, although,
reproducibility was not good. However, the results obtained from measuring the mass absorption directly are reproducible and the
accuracy is favorable. The average deviation varies from a high of 12% to a low of 2%. Better results can be obtained by securing
some new equipment and more accurately measuring the aluminum foil standards.
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